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(57) ABSTRACT

A bearing element for two spatial directions, including a
series of first rolling bodies (1), which roll on a first side (2) of
an intermediate part (3) in a first direction, and a series of
second rolling bodies (4), which roll on a second side (5) of
the intermediate part and on a fastening part (6) in a second
direction that differs to the first direction, the fastening part
having a shaft (7), and a spring element (8) being arranged
around the shaft. This bearing element addresses the problem
of providing a bearing element for two spatial directions,
which can absorb great forces perpendicularly to the two
spatial directions and which is of compact design.
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1
BEARING ELEMENT FOR TWO SPATIAL
DIRECTIONS

INCORPORATATION BY REFERENCE

The following documents are incorporated herein by ref-
erence as if fully set forth: German Patent Application 10
2012 217 241.6, filed Sep. 25, 2012; and PCT/DE 2013/
200101, filed Aug. 6, 2013.

FIELD OF THE INVENTION

1. Background

The invention relates to a bearing element for two spatial
directions, comprising at least one sequence of rolling bodies
which roll on a rolling face.

The requirement often arises from practical experience for
it to be possible to absorb slight displacements in two spatial
directions of a plane which are, for example, perpendicular
with respect to one another, which displacements occur under
a high load perpendicularly with respect to the plane.

Plain bearings or bearings with rolling bodies which roll
only in one direction usually make it possible only to absorb
forces in one spatial direction and have high friction and a low
surface pressure, and thus a limited load-bearing capability in
the perpendicular direction with respect to the plane of the
load.

2. Summary

It is the object of the invention to define a bearing element
for two spatial directions, which bearing element can absorb
high forces perpendicularly with respect to the two spatial
directions and is of small overall design.

According to the invention, this object is achieved by way
of a bearing element for two spatial directions, comprising a
sequence of first rolling bodies which roll on a first side of an
intermediate part in a first direction, a sequence of second
rolling bodies which roll on a second side of the intermediate
partand on a fastening part in a second direction which differs
from the first direction, the fastening part having a shank, and
a spring element being arranged around the shank. The inter-
mediate part, on the two sides of which the two rows ofrolling
bodies roll, brings about the distribution of the load which is
absorbed substantially homogeneously by the fastening part.
A force which acts on the fastening part perpendicularly with
respect to a plane which is defined by the two rolling direc-
tions of the two rows of rolling bodies is absorbed at least
partially by the spring element which surrounds the shank.

It is preferably provided that the spring element which
surrounds the shank comprises a disk spring or a helical
spring. In particular, a plurality of disk springs or else a
plurality of disk spring assemblies can be provided.

It is preferably provided that the first and/or the second
rolling bodies are configured as needles. It is particularly
preferably provided that both the first rolling bodies and the
second rolling bodies are configured in each case as needles,
in particular as needles of identical dimensions, which roll on
the common intermediate part in directions which are perpen-
dicular with respect to one another.

It is preferably provided that the first and/or second rolling
bodies are guided by a cage. In particular, it is preferably
provided that a cage of identical design, for example in each
case a needle cage of identical dimensions, is provided for
each of the two sequences of rolling bodies.

It is preferably provided that the intermediate part is of
planar configuration.
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2

Further advantages and features of the invention result
from the dependent claims and from the description of one
exemplary embodiment.

In the following text, the invention will be described and
explained in greater detail with reference to the appended
drawing.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 shows a partially sectioned view of one exemplary
embodiment of a bearing element according to the invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

FIG. 1 shows a bearing element for two spatial directions,
comprising a sequence of first rolling bodies 1 which are
configured as needles and roll on a first side 2 of an interme-
diate part 3 in a first direction, a sequence of second rolling
bodies 4 which are likewise configured as needles, to be
precise as structurally identical needles with respect to the
first needles 1, the second needles 4 rolling on a second side
5 of the intermediate part 3 which is configured as a planar
blank and on a fastening part 6 in a second direction which
differs from the first direction, the fastening part 6 having a
shank 7, and a spring element 8 being arranged around the
shank 7.

The spring element 8 comprises two assemblies of disk
springs which are stressed against one another and absorb
forces in the axial direction, that is to say in the direction of
the extent of the shank 7. The shank 7 is received with its end
in a receiving bore of a connecting part, against which the at
least one disk spring of the spring element 8 bears.

The sequence of first needles 1 rolls on the first side 2 of the
intermediate part 3 and on an opposite side of a fastening
element 9, the fastening element 9 either being connected
directly to the part to be mounted or forming a gap, for
example a safety bearing gap. Instead of the fastening ele-
ment 9, it might also be provided in one modification of the
exemplary embodiment which is shown that the first needles
1 or the first rolling bodies roll directly on the part to be
mounted.

The first needles 1 can be rotated about a rolling axis which
is arranged perpendicularly with respect to the plane of the
drawing, to be precise in a first direction, namely in the
direction of the arrow 10 in the illustration in FIG. 1. The first
needles 1 are guided in a first cage 11 which is configured as
a needle cage.

The second needles 4 can be rotated about a rolling axis
which is arranged parallel to the plane of the drawing, to be
precise in a second direction which lies perpendicularly with
respect to the plane of the drawing in the illustration in FIG.
1. The second needles 4 are guided in a second cage 12 which
is of structurally identical configuration to the first cage 11.

The second needles 4 roll on the second side 5 of the
intermediate part 3 and on a planar face 13, configured as a
rolling plane, of the fastening part 6 of substantially T-shaped
cross section, the horizontal bar of the T forming the rolling
plane of the second needles 4 and the vertical bar of the T
forming the shank 7 of the fastening element.

The unit, formed from the fastening element 6 with the
shank 7, the spring element 8, the two rows of needles 1, 4, the
cages 11, 12 and the intermediate part 3, is arranged within a
receptacle, the wall of which laterally delimits the displace-
ment of the cages 11, 12 with the result that a compact
structural unit which is possibly already pre-assembled is
formed.



US 9,388,853 B2

3

The structural unit can absorb forces perpendicularly with
respect to the two directions, in which the two rows of needles
1, 4 can be moved, namely in the direction of the extent of the
shank 7, that is to say in the axial direction (arrow 14), by way
of the at least one spring element 8 which preferably com-
prises at least one helical spring or at least one disk spring.
The needles 1, 4 can roll by in each case a certain magnitude
in two spatial directions which are perpendicular with respect
to one another (arrow 10 and, respectively, perpendicular
with respect to the plane of the drawing), that is to say also
perpendicularly with respect to the axial direction (arrow 14).

The above-described bearing element, or the above-de-
scribed structural unit, in particular a plurality of bearing
elements or structural units of this type, can be provided, for
example, as a safety bearing or, in order to complement a (for
example, axial) safety bearing which is configured as an
anti-friction bearing, in order to compensate for thermal
expansions in other bearings, as floating bearing or as pedes-
tal bearing housing, in particular also as an abutment in build-
ing technology.

In the above-described exemplary embodiment, in each
casecages 11,12 for guiding the needles 1, 4 in the plane were
provided. It goes without saying that no cage has to be pro-
vided in at least one sequence of rolling bodies which can also
be configured as different rolling bodies such as barrel-
shaped or frustoconical or cylindrical rolling bodies, in par-
ticular in the two sequences of rolling bodies, with the result
that two sequences of full-needle rows of rolling bodies are
produced in the above exemplary embodiment.

List of Designations

1 First rolling bodies (needles)

2 First side of the intermediate part 3

3 Intermediate part

4 Second rolling bodies (needles)

5 Second side of the intermediate part 3
6 Fastening part

7 Shank

8 Spring element

9 Fastening element
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10 First direction (arrow)

11 First cage

12 Second cage

13 Face

14 Axial direction (arrow)

The invention claimed is:

1. A bearing element for two spatial directions, comprising

a sequence of first rolling bodies which roll on a first side of
an intermediate part in a first direction,

a sequence of second rolling bodies which roll on a second
side of the intermediate part and on a fastening part in a
second direction which differs from the first direction,

the fastening part having a shank, and

a spring element being arranged around the shank, wherein
at least one of the first or the second rolling bodies are
configured as needles.

2. The bearing element as claimed in claim 1, wherein the
spring element which surrounds the shank comprises a disk
spring or a helical spring.

3. The bearing element as claimed in claim 1, wherein at
least one of the first or second rolling bodies are guided by a
cage.

4. A bearing element for two spatial directions, comprising

a sequence of first rolling bodies which roll on a first side of
an intermediate part in a first direction,

a sequence of second rolling bodies which roll on a second
side of the intermediate part and on a fastening part in a
second direction which differs from the first direction,

the fastening part having a shank, and

a spring element being arranged around the shank, wherein
the intermediate part has a planar configuration.

5. The bearing element as claimed in claim 4, wherein the
spring element which surrounds the shank comprises a disk
spring or a helical spring.

6. The bearing element as claimed in claim 4, wherein at
least one of the first or second rolling bodies are guided by a
cage.

7. The bearing element as claimed in claim 4, wherein at
least one of the first or the second rolling bodies are config-
ured as needles.



